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1
block ideal ( ) Hochshild
$R$ $A$ $R$ $(A, A)$ -
$\Phi$ : $Aarrow A^{*}=Hom_{R}(A, R)$
$\sigma=\Phi(1)$ : $Aarrow R$ $\alpha,$ $\alpha’\in A$ $\sigma(\alpha\alpha’)=\sigma(\alpha’\alpha)$
$\sigma$ $A$ $(A, A)$ - $Aarrow A^{*}$
$A$
$B$ $R$ $A,$ $B$
$(A, B)-$ $X$ $X^{*}=Hom_{R}(X, R)$ $X$ R-dual
$(A, B)-$ $X$ $A$ - $B$ -
:
(1) $Hom_{A}(X, A)\simeq X^{*}\simeq Hom_{B}(X, B)$ .
(2) $A$ - $L$ B-77Iﬄ $M$ $Hom_{A}(X\otimes_{B}M, L)\simeq Hom_{B}(M, X^{*}\otimes_{A}L)$ .
(1) $\varphi$ : $AXarrow A$ $\sigma$ $\varphi$ : $Xarrow R$
(2) (2)
$x^{\epsilon:X\otimes_{B}X^{*}}arrow A$ , $x\eta;Aarrow X\otimes_{B}X^{*}$
adjunction maps adjunction maps Hochshild
transfer
$t_{A}x_{B}$ : $HH^{*}(B)arrow HH^{*}(A)$ ,
$t_{B}x_{A}^{*}$ : $HH^{*}(A)arrow HH^{*}(B)$
$0$ Hochshild
$t_{A}x_{B}(1_{B})\in HH^{0}(A)$ $Z(A)$ $\pi x$ $t_{sX_{A}^{*}}(1_{A})\in HH^{0}(B)$
$Z(B)$ $\pi_{X^{*}}$
$Ext_{A\otimes A^{op}}^{*}(A, A)arrow Ext_{A\otimes B^{op}}^{*}(X, X);\zeta\mapsto\zeta\otimes 1_{X}$
$Ext_{B\otimes B^{op}}^{*}(B, B)arrow Ext_{A\otimes B^{op}}^{*}(X, X);\theta\mapsto 1_{X}\otimes\theta$
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pullback $HH^{*}(A)\cross x^{HH^{*}(B)}$ :
$HH^{*}(A)\cross x^{HH^{*}(B)}=\{(\zeta, \theta)\in HH^{*}(A)\oplus HH^{*}(B)|{\rm Res}_{X}(\zeta)=xRes(\theta)\}$ .
$HH^{*}(A)arrow Ext_{A\otimes B^{op}}^{*}(X, X)$
$|$ $|$
$HH^{*}(A)\cross x^{HH^{*}(B)}arrow HH^{*}(B)$
$(\zeta, \theta)\in HH^{*}(A)\cross x^{HH^{*}(B)}$ X-stable pair $(\zeta, \theta)\in HH^{*}(A)\oplus HH^{*}(B)$
X-stable pair $(\theta, \zeta)\in HH^{*}(B)\oplus HH^{*}(A)$ $X^{*}-$stable pair
$\zeta\in HH^{*}(A)$ $F$ X-stable $\theta\in HH^{*}(B)$ $X^{*}$ -stable
$\zeta\in HH^{*}(A)$ X-stable $\theta\in HH^{*}(B)$
$HH_{X}^{*}(A)=$ { $\zeta\in HH^{*}(A)|\zeta$ X-stable },
$HH_{x*}^{*}(B)=$ { $\theta\in HH^{*}(B)|\theta$ $X^{*}$ -stable }
X-stable subfing, $X^{*}-$stable subring
$\pi_{X}\in Z(A)$ transfer
$T_{X}$ : $HH^{*}(B)arrow HH^{*}(A);\theta\mapsto\pi_{x^{-1}}t_{X}(\theta)$
$X^{*}$ -stable subring $HH_{x*}^{*}(B)$ X-stable subnng $HH_{X}^{*}(A)$
$R_{X}$ :
$R_{X}$ : $HH_{\chi*}^{*}(B)arrow HH_{X}^{*}(A);\theta\mapsto\pi_{x^{-1}}t_{X}(\theta)$ .
$T_{X}^{-1}(HH_{\chi}^{*}(A))=HH_{x*}^{*}(B)$
$\pi_{X^{*}}\in Z(B)$ $R_{X^{*}}$ : $HH_{X}^{*}(A)arrow HH_{x*}^{*}(B)$
$R_{X}$ : $HH_{X^{*}}^{*}(B)arrow\sim HH_{X}^{*}(A)$
transfer stable elements
2
$B$ $kG$ block ideal $D$ defect $B$ $k[G\cross G^{op}]-7JO$
$\Delta D=\{(a, a^{-1})|a\in D\}$ vertex $B$ $k[G\cross Dop]$ -lJ$[]$
$X$ $\Delta D$ vertex $B$ source source
$N_{G}(D)$ : $X$ $X’$ $B$ source
$t\in N_{G}(D)$ $X’\simeq X\otimes t$ source $X$ $F$ source $i\in B^{D}$
$X=kGi$
source $X=kGi$ $Br_{D}^{G}(i)\in kC_{G}(D)$ Brauer
construction
$X(D)=X^{D}/ \sum_{Q<\text{ }}Tr_{Q}^{D}X^{Q}\simeq kC_{G}(D)Br_{D}^{G}(i)$
$kC_{G}(D)$ - $kC_{G}(D)$ block ideal $kC_{G}(D)e_{D}$
$k[DC_{G}(D)]$ block ideal $b_{D}=k[DC_{G}(D)]e_{D}$ $(D, b_{D})$ Sylow
2
B-subpair $(D, b_{D})$ source module $X(D_{\gamma})$ associate Sylow
$(B, X)$ -subpair Sylow $(B, X)$-subpair $(D, b_{D})$
$_{\grave{(}D,b_{D})}^{\sigma}(B, X)=\{(Q, b_{Q})|(Q, b_{Q})\leq(D, b_{D})\}$
$(Q, b_{Q})$ $(R, b_{R})$ morphism $x\in G$ $X(Q, b_{Q})\leq(R, b_{R})$
$c_{x}:Qarrow R;a\mapsto xa$ $x\in G$
$T_{G}((Q, b_{Q}), (R, b_{R}))$ $\mathscr{P}_{(D,b_{D})}(B, X)$ Brauer
2. 1(Linckelmann [21) $B$
$\zeta\in H(D, k)$
$res_{Q^{9}}\zeta=res_{Q}\zeta$ $\forall(Q, b_{Q})\leq(D, b_{D})\forall g\in N_{G}(Q, b_{Q})$
$\zeta$ $\mathscr{P}_{(D,b_{D})}(B, X)$ -stable $D$ $H(D, k)$




diagonal embedding Hochshchild stable
2.1(Linckelmann)
$\zeta\in H^{*}(G, B;X)\Rightarrow\delta_{D}\zeta\in HH^{*}(kD)$ $kDikGi_{kD^{-}}stable$
$ikGi=X^{*}\otimes_{B}X$ $(kD, kD)$ - $ikGi$ $kG$
$(kD, kD)$- $B$ source al-
gebra $B$
22([41) $\zeta\in H^{*}(D, k)$ $\backslash$ $\delta_{P}\zeta\in HH^{*}(kD)_{kD}ikGi_{kD}$ -stable
$\zeta$ $H^{*}(G, B;X)$
$\zeta\in H^{*}(D, k)$
$\zeta\in H^{*}(G, B;X)\Leftrightarrow\delta_{D}\zeta\in HH^{*}(kD)$ $kDikGi_{kD}$ -stable
2.1 $B_{0}$ principal block defect $G$ Sylow $P$ -
$P$
$e_{0}$ $B_{0}$ block $e\in Z(kG)$ $B_{0}=kGe_{0}$
$Q\leq P$ Br$Q(e_{0})\in kC_{G}(Q)$ (Brauer 3 )
$(Q, BrQ(e_{0}))$ $B_{0^{-}}subpair$ $(Q, b_{Q})\leq(P, Br_{P}(e_{0}))$ $(Q, b_{Q})=$
$(Q, Br_{P}(e_{0}))$
$N_{G}(Q, b_{Q})\leq(P, b_{P})$ $N_{G}(Q, b_{Q})=N_{G}(Q)$
$H^{*}(G, B_{0})=\{\zeta\in H^{*}(P, k)|\zeta$ $G$ $\}$
$H(G, k)$ stable elemem theorem
$={\rm Im}[res_{P}:H^{*}(G, k)arrow H^{*}(P, k)]$
$\simeq H^{*}(G, k)$
3
principal block block Brauer
block
B-subpair
22 block ideal defect $D$ $G$
$kDkD$
$\zeta\in H^{*}(D, k)$
$\zeta$ $kDikGi_{kD}$ -stable $\Leftrightarrow g\zeta=\zeta$ $\forall g\in N_{G}(D, b_{D})$ .
$H^{*}(G, B;X)=H^{*}(D, k)^{N_{G}(D,b_{D})}$ .





24 $G$ $p$ - Harns-Linckelmann ([1] etc)
$e$ $B$ block : $B=kGe$. $G$ $H$ H-stable $O_{p’}(H)$
block ideal $b=kO_{p’}(H)f$ :
(1) $O_{p’}(G)\leq H,$ $f\in Z(kO_{p’}(H))$ $Z(kH)$ $C=kHf$ $kH$
block ideal
$e= \sum_{xH\in G/H}Xf$
(2) $D$ $C$ defect $X$. $C$ source $D$ $H$ Sylow $p$ -
$\mathscr{P}_{(D.b_{D})}(B, X)$ (D.bD) $(C, X)$ $H^{*}(G, B;X)=$
$H^{*}(H, C;X)$ $!$
(3) $Q\leq D$ $Br_{Q}(f)\in kC_{G}(Q)$ $k[QC_{G}(Q)]Br_{Q}(f)$
$k[QC_{G}(Q)]$ block ideal principal block
$N_{H}$ $(Q, BrQ(f))=N_{H}(Q)$
$H^{*}(H, C;X)=$ { $\zeta\in H^{*}(D,$ $k)|\zeta$ H-stable}
$\simeq H^{*}(H, k)$ .
(1) $H^{*}(G, B;X)=H^{*}(D, k)$ Tate $H$ normal p-complement
block $C$ $\mathscr{P}_{(D,b_{D})}(B, X)$ $\mathscr{P}_{(D,b_{D})}(C, X)$ $B$






$C$ $kH$ block ideal
$C^{G}=B$ , $D$ $C$ defect
$B$ source module $X$ $C$ source module $Y$ $(G\cross D^{op}, \Delta D, H\cross D^{op})$ Green
$k[H\cross H^{op}]$ - $C$ $G\cross H^{op}$ Green correspondent $L$
3.1 (Sasaki [5]) (1) $L$ $\pi_{L}\in Z(B)$ $L^{*}$
$\pi_{L^{*}}\in Z(C)$
(2)
$L^{*}\otimes_{B}X\simeq Y\oplus O(\mathscr{Y}(G\cross D^{op}, \Delta D, H\cross D^{op}))$.
(3)
$L\otimes_{kH}Y\simeq X\oplus Z$
$Z$ $\ovalbox{\tt\small REJECT}(G\cross D^{op}, \Delta D, H\cross D^{op})$ - trivial source
(4) $D\triangleleft H$ $L\otimes_{kH}Y\simeq X$ .
(5) $L|X\otimes_{kD}Y^{*}$
(6) Sylow C-subpair $(D, b_{D})$ $b_{D}Y(D)\neq 0$ $(D, b_{D})$ Sylow B-subpair
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